In this study we examine the influence of premier information systems research over time to assess the maturity of the Information Systems (IS) field and its impact on subsequent IS and non-IS research. 19,357 citations from the Social Science Citation Index (SSCI) are attributed to 879 articles published in MIS Quarterly (MISQ), Information Systems Research (ISR), and the IS articles from Management Science (MS) between 1982 and 2004, and this number continues to increase over time. The results suggest that research in premier IS journals has an influence on other disciplines as 7,137 citations come from outside the IS discipline and this number continues to increase over time. Of particular note is the consistent increase over time in citations of premier IS research articles from the management, engineering and physical sciences, organizational behavior, and computer science disciplines. Given recent debates regarding the IT artifact, we also directly test the impact of articles that address the IT artifact and those that do not. We find that articles that directly address the IT artifact are cited significantly more often than those that do not, consistent with arguments made by Benbasat et al. [2003].
I. INTRODUCTION
A substantial body of literature claims that an intellectual identity crisis exists in Information Systems (IS) research [Benbasat and Zmud 2003; Hirschheim and Klein 2003] . This literature has covered topics such as the identity and cumulative tradition of the IS field [Keen 1980 ], whether the IS field is truly global in its academic perspective [Avgerou et al. 1999; Katerattanakul and Han 2003 ], whether there is too much diversity in IS research [Benbasat and Weber 1996; Robey 1998 ], whether IS research is too rigorous and not relevant enough [Benbasat and Zmud 1999] , whether the IS field has mature theories [Backhouse et al. 1991] or is mature in general [Cheon et al. 1993] , what the core properties of the field are [Agarwal and Lucas 2005; Benbasat 5 . Examining the distribution of types of articles from various journals [Cheon et al. 1992; Culnan and Swanson 1986] , including the categorization of the various methodologies and topics that are used [Alavi and Carlson 1992; Cheon et al. 1993];  6. Determining the most cited articles [Walstrom and Leonard 2000];  7. Extrapolating the influence of certain journals on the field [Cooper et al. 1993; Holsapple et al. 1993; Katerattanakul and Han 2003 ].
Building on this body of citations research, the key debate we address is the question of the depth of maturity and impact of IS field research. We define the maturity of a field as the extent to which it has built a cumulative knowledge base; impact is how much a field affects other fields and science in general. A field with low impact will find fewer of its articles cited outside of its field. We assert that maturity and impact are needed for a field to have stature: "A discipline's scientific status is enhanced if its knowledge base is widely dispersed and used by other disciplines and researchers [Anderson 1983 ]" [Cote et al. 1991, p. 402] . We address the question of maturity and impact from the perspective of citation analysis, because it can shed light on both cumulative tradition and article use. Citation analysis provides a critical perspective in which journal influence can be analyzed [Cote et al. 1991] and is the established procedure for assessing scientific knowledge exchange [Cote et al. 1991; Garfield 1979] . Particularly, citation analysis "reflect(s) the usefulness of research to other scientists doing related work" [Garfield 1983, p. 9 ].
Scientific research, in general, has been widely criticized for its lack of relevance and utility; a key fact in the critics' arsenal is that "only 19 percent of all articles appearing in top journals are cited more than once within five years of publication" [Cote et al. 1991, p. 402] . In examining a wider range of scientific journals, only three percent of all published articles ever have an impact on science [Cote et al. 1991] . Consequently, some critics of academic research are so emboldened as to say that academic scientists are "welfare queens in white coats" [Cote et al. 1991, p. 402] . Cooper et al. [1993] used citation analysis to measure journal influence in IS-primarily to determine which journals are the key journals in IS. Although this study is illuminating, it is now over twelve years old and was based on just nine years of journal data. A study by Holsapple et al. [1993] shares similar limitations. Finally, Katerattanakul et al. [2003] made strong arguments for a more global perspective in IS research.
Although determining the maturity of IS research through citation analysis has been previously addressed [Cooper et al. 1993; Holsapple et al. 1993; Katerattanakul and Han 2003] , several relevant questions remain unanswered, especially in the context of current publication trends. 
II. METHOD
Through the Web of Science, we traced citations data from the Science Citations Index Expanded (SCI-EXPANDED), the SSCI, and the Art and Humanities Citations Index (A&HCI), for papers published in MISQ, ISR, and MS (only for IS articles). These databases index the references cited in papers from target journals. Collectively, the three databases of the Web of Science draw their data from 8600 scholarly journals. There were 879 articles published in MISQ, ISR, and MS (only for IS articles) that are included in the data set for this study. By the year 2004, these papers had accumulated 19,357 citations. These papers contain 43,786 references. The citations data has been grouped on the basis of the research discipline journals where the cited work was published. 2 The following 17 groups were used to categorize the disciplines of citing journals: accounting, agriculture and food sciences, computer science, economics, education, engineering and physical sciences, finance, health and biological sciences, information sciences, information
III. ADDRESSING THE RESEARCH QUESTIONS WHAT IS THE IMPACT OF PREMIER IS RESEARCH AS COMPARED TO OTHER PREMIER SCIENTIFIC AND BUSINESS JOURNALS?
We argue that IS research is influential if it contributes to knowledge. Agarwal The rise in prominence of ISR has been particularly dramatic. In the most recent 2004 ranking, we find the impact factor of MISQ and ISR to be significantly higher than the impact factor of all other journals listed in the Financial Times list (t=1.88, p=0.068, two-tailed).
A second method of assessing the impact of IS research is to compare it to the impact of other top journals. Recall that "only 19 percent of all articles appearing in top journals are cited more than once within five years of publication" [Cote et al. 1991, p. 402] . In contrast, we found that 94 percent of premier IS research (MISQ, ISR, and IS articles from MS published between 1984 and 2000) are cited more than once within five years of publication, which is well above the 19 percent hurdle. This suggests that premier IS articles are considered highly relevant and useful inside and outside the IS research community.
WHAT IS THE RELATIVE MATURITY OF THE IS FIELD AS REFLECTED IN THE REFERENCES OF PREMIER IS RESEARCH JOURNALS?
This question involves the assessment of the relative maturity of the IS field by determining the disciplines that are referenced in premier IS research articles. Specifically, we want to know which disciplines are sourced in premier IS research articles, and if the focus has shifted more toward IS research over time. We categorized each journal referenced in premier IS research articles over its history and report the results in Table 1. systems, law, management, marketing, organizational behavior and human resources, psychology, sociology, and other. The 17 discipline groups were obtained by clustering the 54 SSCI subject categories. We maintained the subject categories as the SSCI for the business disciplines, and clustered related non-business subject disciplines. 1982-1984 1985-1988 1989-1992 1993-1996 1997-2000 2001-2004 Total 1982-1984 1985-1988 1989-1992 1993-1996 1997-2000 2001-2004 
WHICH DISCIPLINES CITE MISQ, ISR, AND MS ARTICLES?
Another means of assessing the relative maturity of the IS field is to consider the citation of premier IS research articles in journals of outside disciplines. Specifically, we ask which disciplines cite premier IS research articles, and if these outside citations increase over time. To help answer this question, we categorized all premier IS research citations by the journals that cite them. The results also suggest that research in these journals influences other disciplines: 7,137 citations of ISR, MISQ, MS articles came from outside the IS discipline, and this number continues to increase over time. Table 3 shows the citing discipline and suggests that the average citations coming from outside the IS discipline have significantly increased, growing from 1.61 in the 1985-1988 time period to 3.39 in the 2001-2004 time period (t=6.61; p=0.000). Of particular note is the consistent increase over time in citations from the management, engineering and physical sciences, organizational behavior, and computer science disciplines, as detailed in Table 2 . As the citation of premier IS research articles in other disciplines continues to increase, this increase indicates that the IS field is continuing to mature [Cote et al. 1991] . 
WHAT IS THE CITATIONS IMPACT OF PAPERS THAT ADDRESS OR DO NOT ADDRESS THE IT ARTIFACT?
Benbasat et al.
[2003] sounded a warning that the IS field is threatened by an identity crisis because so much IS research is primarily based in other disciplines. They suggest that IS papers that directly address the IT artifact are more useful in advancing IS research and making IS a field with a unique and meaningful identity. In contrast, Agarwal and Lucas [2005] suggest that focusing exclusively on the IT artifact makes IS research too narrow, and thus they advocate macro studies that link IS research directly with its reference disciplines. Robey [2003] concurs, suggesting that "IS needs to strengthen its ties with contributing disciplines," as cited in [Agarwal and Lucas 2005, p. 383] . Benbasat and Zmud [2003] would suggest that since research outside the IT nomological net is more appropriately done by researchers outside the IT discipline [Benbasat and Zmud 2003] , it is likely such research would have less impact on subsequent IS research. Agarwal and Lucas [2005] would suggest that a more macro view, with work clearly linked to IS reference disciplines, would have more impact.
To test these claims, we argue that the more useful these articles are in advancing IS research, the more likely they are to be cited by subsequent IS studies. Therefore, we directly empirically tested whether research that directly addresses the IT artifact has significantly more or fewer citations than research that does not address the IT artifact. To illustrate the citations impact with our premier IS research articles dataset, we first needed a means of separating these articles into those that address the IT artifact and those that do not. As a measure of the IT artifact, we use Barki's [1993] scheme to categorize each MISQ, ISR, and IS MS article into nine overall research categories. 4 This scheme classifies keywords that are used in IS research into broad categories. Typically, keywords from the same article may fall in different classes of the scheme, making article classification challenging. One approach to overcome this challenge is to use only the first keyword in each paper (considered the most important keyword). A second approach groups an article into the category of most of the keywords. We classified the articles using both approaches and, by sample article inspection, found that both methods resulted in similar classification of the articles. For the results presented, we placed each article into the category of the first keyword in the article. We consider six of these categories (information systems, information technology, IS development and operations, IS Education and Research, IS management, IS usage) to be part of the IT artifact and/or its immediate nomological net, based on [Benbasat and Zmud 2003 ].
We considered the remaining three categories (external environment, organizational environment, reference disciplines) to not be part of the IT artifact nor its immediate nomological net. Table 5 represents the division of these articles and the total citations accruing to each of these two groups over time. Artifact 1982 Artifact -1984 Artifact 1985 Artifact -1988 Artifact 1989 Artifact -1992 Artifact 1993 Artifact -1996 Artifact 1997 Artifact -2000 Artifact 2001 Artifact -2004 Total We find that the average citations per "IT artifact" paper (Table 5 , 25.75 citations) is higher than the average citations per non-"IT artifact" papers (Table 5, citations (t=2.88) are statistically higher for IT artifact papers than for non-IT artifact papers over the entire sample period. This seems to be consistent with Benbasat and Zmud's [2003] arguments that the most influential articles would be those that directly address the IT artifact. To reiterate, the citation impact seems to be greater both inside and outside the IS discipline as evidenced by the higher IS and non-IS citations for articles that directly address the IT artifact versus those that do not. A second possible proxy for the IT artifact is the extent to which IS articles are referenced in an ISR, MISQ, or MS article. The premise of this measure is that the greater the number of references of IS articles to total number of references, the more likely the article contains the IT artifact. Consistent with arguments by [Benbasat and Zmud 2003] , we expect the impact of papers that contain the IT artifact would be greater than those that do not address the IT artifact.
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To test if there is a relationship between the extent that IS papers are referenced in a premier IS article and subsequent citations of that article, we determined the IS reference content in each paper. For our dataset, the median number of IS references cited in the articles is 11. The lower quartile of articles has four or fewer IS references, while the top quartile is made up of articles with 18 or more IS references. We then performed a t-test comparing the subsequent citations for those articles with the top quartile number of IS journal articles references versus those with the lower quartile number of IS journal article references (See Table 6 ). We find that there is an average of 28.9 citations per article for the 210 articles with IS content in the upper quartile. That number is significantly greater than the average per article citation of 14.54 of 212 articles with IS content in the lower quartile (t=3.21). We likewise find that those with high IS content are cited by other IS articles significantly more than those without (36.3 vs. 14.8 IS citations (t=4.00)). Similar to the results obtained by using the Barki scheme to classify articles having the IT artifact, we find a significant difference in the number of non-IS citations between these two groups (9.96 vs. 6.33 non-IS citations (t=1.87)).
Using these two different methods to represent the IT artifact construct, we find evidence that IT artifact research published in premier IS research journals has significantly more total citations and IS citations than the non-IT artifact research published in premier IS research journals. Again, this lends credence to the arguments put forward by Benbasat and Zmud [2003] that IT artifact research is critical in advancing IS research and making IS its own distinct discipline.
However, some would argue that the number of non-IS citations accruing to papers addressing the IT artifact or non-IT artifact may, in fact, be the most salient test of the IT artifact and its impact on research. In this direct test, we show that in fact there are significantly more non-IS citations for papers that address the IT artifact. Specifically, papers that address the IT artifact under the Barki scheme have more non-IS citations than papers in the environment and reference disciplines (Table 5: 9.4 vs. 6.2 non-IS citations per paper (t=2.88). We arrive at similar results by using the number of IS references used in a paper as a proxy for the IT Artifact (Table  6 : 9.96 vs. 6.33 non-IS citations per paper (t=1.87). We believe this evidence provides support for the Benbasat and Zmud [2003] IT artifact arguments over the Agarwal and Lucas [2005] macro view of IS research.
IV. DISCUSSION
SUMMARY OF FINDINGS
Our first question assessed the impact of premier IS research as compared to other business disciplines. Despite claims by Agarwal and Lucas [2005] that suggest "the impact of IS research has arguably been relatively small," we find that top IS research has very high impact, as compared to other top business research-especially in more recent years as measured by impact factors. This claim is strongly backed up by the finding that 94 percent of premier IS research (MISQ, ISR, and IS articles from MS published between 1984 and 2000) are cited more than once within five years of publication, which is well above the 19 percent hurdle. We therefore make the case that top IS research has high impact and compares well to other top business and scientific research.
Our second question involved the assessment of the relative maturity of the IS field by determining the disciplines that are referenced in premier IS research articles. Specifically, we wanted to know what disciplines are sourced in premier IS research articles and if the focus shifted more toward IS research over time. Although premier IS journals have many more references nowadays than in the past, we do not find any significant statistical change in the percent of IS references as a percent of the overall references over time-suggesting no change regarding the propensity of IS researchers to cite IS or non-IS work. This finding also implies there are no trends toward any overt inward-looking in IS literature or outward-looking to reference disciplines but rather a relatively stable mix of IS and reference disciplines. However, there are substantially more gross IS references over the same period of time-suggesting that maturity may be occurring by an increased cumulative tradition in IS research.
Our third research question conversely addressed the degree to which outside fields cited IS research, as reflected in MISQ, ISR, and MS references. We found very strong statistical evidence that points to the increase of outside fields citing IS research-more than doubling over time. Of particular note is the consistent increase over time in citations from the management, engineering and physical sciences, organizational behavior, and computer science disciplines. As the citation of articles published in MISQ, ISR, and MS in other disciplines continues to increase, the IS field is shown to be continuing to mature [Cote et al. 1991] and to have an impact on outside referent disciplines.
Our fourth research question addressed whether IS articles that focus on the IT artifact have greater impact than articles that do not focus on the IT artifact. We found that articles addressing the IT artifact had significantly more impact than articles not addressing the IT artifact, based on two levels of analysis: (1) categorizing IT artifact and non-artifact articles based on Barki coding; and (2) categorizing IT artifact and non-artifact articles based on the number of an article's IS citations. This is consistent with Benbasat and Zmud's [2003] argument that those articles that directly address the IT artifact are more influential on subsequent IS research than those articles that do not address the IT artifact.
CONTRIBUTION
One of the major contributions of this research is to provide empirical support for the argument that IS researchers should be focusing on research that focuses on the IT artifact. We found strong evidence that such research has greater impact, as measured by citations, over time. Further, we provide empirical evidence that articles of greatest impact focus on theoretical advances, whether they involve pure theory building, or theory building with empirical or qualitative support. None of the most influential articles focus on exploratory data analysis, commentary, speculation, or frameworks.
We have also shown evidence for the growing maturity and impact of IS field research. Most importantly, the IS field is increasingly being cited, and thus is being considered relevant, to the fields of management, engineering and physical sciences, organizational behavior, and computer science. This trend also highlights the importance of producing IS research that is theory based because effective theory generalizes to multiple contexts. In developing effective theory, we call on the IS field to continue to focus on building theory that tells a meaningful story and is approachable, succinct, and parsimonious. Such characteristics of good theory will aid the continued influence of the IS field on the advancement of IS research and its subsequent impact on other fields.
LIMITATIONS AND FUTURE RESEARCH
It is important to reemphasize that this research used MISQ, ISR, and MS as surrogates for premier IS research. We recognize that MISQ, ISR, and MS do not represent all IS topics and represent only a small sample of all IS research. An article can be excellent yet have little citation impact because it is an area where relatively few people are working [Lowry et al. 2004] . As time passes, it will make sense to continue to assess other premier IS research outlets to ensure that the results of this study are generalizable to the IT field.
Citation analyses have several other limitations [Lowry et al. 2004] , including variations in selfcitation policies of journals. To help control for self-citation, we eliminated all self-citations from the MISQ, ISR, and MS articles, yet found nearly identical results throughout. Also, some journals are published more frequently than others. There are also differences in the number of pages, the average number of articles, and editorial policies on how many citations are allowable.
A more potentially insidious limitation-that we did not observe in our top-25 article list but still has potential impact on citation analyses-is that articles may be negatively cited as poor examples of research or flawed paradigms. A classic example of such an atheoretical article is Ackoff's classic article [1967] on "Management misinformation systems," which was written intentionally to stir debate. A recent example, and maybe one of the greatest offenders, was the highly questionable and atheoretical article by Nicholas G. Carr claiming "IT doesn't matter" [2003] . However, some critics would say that such negative articles, even if created on a flawed and atheoretical foundation, are important contributions to the literature because they stir up debate and research conversation [Cote et al. 1991] . Thankfully, negative citations (where an article is used as a poor example of a finding) account for less than 10 percent of all citations [Moravcsik and Muragesan 1975] .
V. CONCLUSION
Any discipline working for scientific maturity is justified in its concern about the utility and relevance of its research product both inside and outside the discipline [Cote et al. 1991] . The results of this paper suggest that premier IS research is maturing and becoming increasingly relevant to both IS and non-IS research and that there is a healthy sharing of knowledge between premier IS research and its related outside disciplines.
